A novel reversed-phase high-performance liquid chromatographic assay for the simultaneous determination of imipenem and meropenem in human plasma and its application in TDM.
A rapid and specific reversed-phase high-performance liquid chromatographic (RP-HPLC) assay with UV detection has been developed and validated for the simultaneous determination of imipenem and meropenem in human plasma. The extraction process was performed through protein precipitation method using acetonitrile and dichloromethane, and the recoveries of quality controls (QCs) were > 91.5%. Isocratic elution followed by gradient elution of acetonitrile and water was employed over a C18 analytical column for separation. The detection was performed at 298 nm. This method was accurate and reproducible (coefficient of variation, CV < 8%), allowing quantification of carbapenem at the plasma-level ranges from 0.1 to 100 μg/ml without interference of any of the 30 frequently prescribed drugs. Stabilities of imipenem and meropenem were determined with or without stabilizer solutions at -80°C, -20°C, +4 °C and room temperature 20°C. These two drugs showed higher stability at the low temperatures. Addition of 3-(N-morpholino) propanesulfonic acid (MOPS) might also increase their stability. The results of therapeutic drug monitoring (TDM) in neonates and adults showed high inter- and intra- individual variabilities in the trough concentrations of imipenem and meropenem, thus confirming the importance and necessity of TDM. For neonatal patients, imipenem 20 mg/kg, q12h (40mg/kg/day) failed to produce significant therapeutic effects, and either the dose or the frequency was adjusted to achieve 60mg/kg/day or above to maintain the trough concentration required for the curative effect. The low operational cost and good separation efficiency would help implement this assay for the routine therapeutic drug monitoring of imipenem and meropenem in hospitals.